Brownian dynamics simulations were used to study the adhesion of hard spheres on a solid surface by taking the hydrodynamic interactions into account. Special attention was paid to analyze the configuration of the assembly of adsorbed particles. These results were compared to configurations generated by the extensively studied random sequential adsorption (RSA) model. In our case the adsorption probability for a particle is almost uniform over the entire available surface. This surprising result shows that RSA provides a good approximation to generate adsorbed particle configurations. (DRSA) [2], where the adsorbing particle is allowed to diffuse in three-dimensional space subject to hard sphere interactions with previously adsorbed ones. The DRSA leads to an increased adsorption probability for an incoming sphere in the close vicinity of an already attached one as compared to RSA. The DRSA distribution of adsorbed particles is thus different at a given coverage from its RSA counterpart except near saturation (jamming limit) [3] . However, since the diffusion coeKcient is taken constant, the DRSA seems to model a particle as moving in "dry water" [4] . This Letter is devoted to take hydrodynamic interactions into account and should thus represent a significant jump toward reality.
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The adhesion of Brownian particles on solid surfaces has attracted much interest from both theoretical and experimental points of view during the last years. One of the most popular models used to describe this apparently simple process is the so-called random sequential adsorption (RSA) model [1] , which takes excluded volume effects into account. However, it has serious limitations. In particular, it does not account for the transport of the particles to the adsorbing surface. This effect is introduced in the diffusion RSA model (DRSA) [2] , where the adsorbing particle is allowed to diffuse in three-dimensional space subject to hard sphere interactions with previously adsorbed ones. The DRSA leads to an increased adsorption probability for an incoming sphere in the close vicinity of an already attached one as compared to RSA. The DRSA distribution of adsorbed particles is thus different at a given coverage from its RSA counterpart except near saturation (jamming limit) [3] . However, since the diffusion coeKcient is taken constant, the DRSA seems to model a particle as moving in "dry water" [4] . This Letter is devoted to take hydrodynamic interactions into account and should thus represent a significant jump toward reality.
The effect of the hydrodynamic interaction is to increase the frictional force experienced by a particle when it approaches another one or a fiat surface [5] . This kind of interaction between a sphere and a clean wall is well known, and its effect on the rate of adsorption has already been studied [6] . The main goal of this Letter is to investigate the inHuence of the hydrodynamic interactions between an adsorbing particle and (i) the already adsorbed ones, and (ii) the planar adsorbing surface, on the distribution of the particles on this surface. It will in particular be compared to RSA distributions in order to investigate the degree of accuracy of this simple and now well-known algorithm.
The Brownian motion of a spherical particle is completely described by the friction tensor, which is in general position dependent and nonisotropic.
In particular, the normal component of the friction tensor diverges when the separation between the particle and any solid surface vanishes due to lubrication forces. As The lubrication forces depend on the local flow of the fluid in the small regions between the moving particle and (i) the plane and (ii) the adsorbed spheres. Since these regions are well disconnected, one can assume as a first approximation that they contribute additively to the resulting force, and thus also additively to the effective friction tensor [9] . The contributions from the spheresphere interactions to the friction tensor were calculated by using the analytical results given in Ref. [8] . The sphere-plane contributions were computed according to Refs . [10 ill The hydrodynamic interaction increases the friction experienced by a particle that approaches a surface. This increase is larger for the motion normal to the surface than for the parallel one. Therefore, the lateral diffusion of the particle is enhanced compared to the diffusion in the direction perpendicular to the surface. A The value of 6 in the bulk, bo, fixes the spatial resolution of the simulation. It should be a small fraction of the radius of the particle, i.e. , bo && c. When the center of the particle approaches the exclusion surface ( Fig. 1) For the case of one adsorbed particle the simulation procedure is as follows: One particle is permanently fixed at the center of a square of side 10, with its center at height h = 1. This square is surrounded by four vertical walls to which periodical boundary conditions are applied. The periodicity did not influence the results. The starting position of the center of the moving particles is chosen randomly on a horizontal plane at a height h above the surface. Afterwards, the values of the diffusion matrix and the force corresponding to the position of the particle are computed as described previously. The displacement of the particle is then determined by using Eq. (2). It was verified on preliminary simulations that long-range hydrodynamic interactions do not modify significantly the random distribution of particles if h & 5. Thus, the starting height was fixed at h = 5.
Furthermore, to avoid particles escaping towards infinity, a sphere reaching the plane h = 8 was rejected, and a new one restarted from a random position in the plane To verify this conclusion for higher coverages, we performed also simulations in the presence of two adsorbed particles, fixed on a rectangular 15 x 10 surface, the distance between their centers being 5 [ Fig. 2(a) ]. Periodic boundary conditions were applied as previously. The re-mainder of the simulation procedure is identical to the one-sphere case. There is now a relatively small region between both spheres for the deposition of a third one, and the effects of the hydrodynamic interaction are expected to be large there. Figure 2(b) shows the probability density for the adhesion of a third particle along the axis normal to the line of centers of the Axed spheres. A small depletion (of the order of 10%) seems to appear in the region nearest to the spheres. Away from that region, the distribution is uniform within statistical error. We can understand these results in the following way: The most important efFect of the hydrodynamic interactions is to diminish the motion perpendicular to the surface in comparison to the lateral motion. Therefore the lateral diffusion homogenizes the distribution of particles. Thus, they reach the surface in a practically homogeneous way. The inclusion of repulsive electrostatic forces between the moving particle and the adsorbing surface would even strengthen this effect: If the particles meet a repulsive barrier or a secondary minimum before reaching the surface, they will diffuse for a long time parallel to the surface before being adsorbed.
The 
